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PURPOSE: To protect a DC-DC converter so formed as 
to reduce power loss against an overcurrent by using a 
resonance. 

CONSTITUTION: A series circuit of first and second 
switches Q1 f Q2 is connected between one and the 
other terminals of a DC power source 1. A primary 
winding N1 of a transistor T is connected in parallel with 
a second switch Q2 through a resonance capacitor Cr 
and a first inductance Lr. A second inductance Lp having 
a value larger than the inductance Lr is connected in 
parallel with the winding N1. An ON period of the first 
and second switches Q1, Q2 is set longer than a half 
wave of a serial resonance. The two switches Q1 f Q2 are 
protected only by an overcurrent detection of the switch 
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mimm-zm&vib^x. m&ftft&ft^&xftftz 

toh^uummft*mrafiicii&LX'}>u< tt>m 
la* i <da<4 ? ?o>* ymfm&&< -r&<t&tcmia*( 
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row**** * c i h« 
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ft b x im <* nfcK«TOBBfx^»BHS*A^ fijt^iit 
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a#rt»^2, 3n(c«Etttti&ft 
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[0 0 I 1 ] 3>^>»M 7(0±3ft<DAr^^i^2 
(A) CC^fEft# (QCSr'Oifc) *fc£<Hi\ cn£ 

EIRS 1 9#»**»ttr^* 4 C<0W8BRi 9&£S* 
a»^*t±0>**(*««@iSM5 1 8 4 1 P^rffifflb-C 
tetiL-r&Ct&XZ. 2-?<Z>tt,&S2 0, 2l£ l-o 

St 3oa>ttm«EflJlfttt2 4, 2 5, 2 6£ 
te*8Si 2 7i*m o |Il 4>tt*2JB 2 0 0-#cr>A# 

«tt2 4, 2 5 2 6^±i!te>#ffijgK:»ttSnT^ 
20 ^ mi2 4. 2 5BB*C«CB2 ( A ) tc?nT 3& 1 C0^?1 

7^6»6n&HA»*«l^>«««JEEi 

^b*$S2 0<3?ai*H*«7 y 7? o > -7 2 2CQir > 

El ^M^^/c^C7 'J 7 ^7D ? ^2 2 U^b 
i^^T:Qaj**fA>6H2 (B) K^frTifcu^SU^ 

[0012] *2<*>tt*»2 1 0-^CDA^tl+^Hft 

tilfe«2 5 , 2 6<Dffil0W2<Olli»*EE2 ^f#6n^ 
^ttttdtir^^. ^ 1 ©SllSEEl J: ♦) 4>jS< ft 

intern 2 <D&mm&E2^%mi>y&rzt> m2 

2 2 <B) ^^R-rjt ^Klil^KCJft*. 
*$. ^ y y 7? By? 22 &^>iAzomm*f&t b 

vm^&m&t&mnzftfcux^Zo ?»j^7p 
?^2 2^oa**^i*t«s2 7*^orT^ 

40 7o^72^ii;ANDy- h29, 30iCC««5m: 
t^, -7 y ^ ^ a 9 7 2 2^>fittBSl£(U^»i i <«Jt^ 

^@2<?>t2 -t 3 r^Jr^tf^ 'J >7'7D.;7'2 

2<D*)*y FMWdh?>^A^2 3^>tC^9, ft 
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bic#>i.c x RS? M y7vxx?72ZWQWi&f\t>* 
>7r*e<ig2 7£/r<>TT < F »Jtf> 5!7»J^7P 

v^ss^A^^ciflfe^nri^. cots?? ? 
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R S J M > 7^ o y 72 2 ©a^tclS^n, fft#<DA 
^SrliT7'j ^77D^2 8<Z>Qtii;^Cif$£<*ttT: 
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>i*Km\<j>*<< ?*Q\ ©y-Mr^-r^o and 

h 3 0 A^^liR $7 »J 77c -;72 

T'. C<DAND'/~h30&®2 (O^0^?:12 
0>Z4 ?*Q2 (DP- 

tooi4] c<Dmm^<mmfrft&*&m ztcik 

3 l £££SE«3 2 ^iMnltffllty^ K3 3 
3 4£*c«ttt*>4vci** # iM8UHlWMSB3 1 

*. fc£^T\ tefiRl<DSE#£!ISEi®3 2#giSm 

{0015] *»ftA«&c* 1 frumzoxj ~> ?Qi 

, £5*l**>iti#j£V7 F2 
*Ri0rO3>^>1^3 5#*ifitf8^3 6i^7> K 

v>-i^r>v3 zimrn s t K3 9 zrtu-c 
*h h7>^^i oecasKtwastraa*. 

X. WMSAKJ;*.**- hi»tint. h?>!/**i3 
Jl:a^'>*3 5Ci:jftft* # 
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r^3 5*ifl#rr&fc#K:, ^a^tx^g^^rtffl 

*1ir&H*3B4 0£***Ett[4 \tYv>i>X$A 
2t1ffi4 3ti>mtt>nXK>t><> tkt»4 0 

^V7 F A 5? - h*iJa»^fS<h LX<D h 7 £42 
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[0018] t o - t a tmx.'m KDZ-i ?*Ql ULfc 
ftZWtk\\kt Wl20><<^V!?f>ZL9 <»lf> 
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HlOHB-CIt to ^\lVm&&2<!><<l>?P 
B^^^rtt. COmEVdsl ^3>^>t^Ca <D{H^ 

tcj: ^-c^^^^^cd-c, €rfc 1 1 <b«EVdsi <c» 

50 ^fcttHifty^xwJiiwsn^ 
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[oo is] laaot 4 --ts EWKis^-ct*. #20 

? *Q2 ictei*x t 0 - 1 4 EIWtE)«fc«)fia*£; 

*>*Lr i 1 :*#$gNl iM2<0^^-^ *Q2 tOfS 
eK*CH 3 < D > (CST cfc 9 &XBfttt<^£*» I r 

*ati& 0 1 4 - 1 5 mitct*. »2€>^>y^ 

Attn*. CtitCJrO, 3>r>-^Cr<0SE*B3 
(C) 0>t 4 -t 5 EmtcSnf J: ^tcgffcf £24> 
v^Oz <Z)«iftl 2 (*. S2GW >***>;<Lp 
<^)«n(t I p£*fe«s(c I r tOfttc^^o f2<0X^ v 

«cl I r <^!fete#l£ffc*r* t EPS, W*ttfMfr£W>fc* 

»*to&b^ > a 

[002 1 ] *ct\ *&!mx'imz<o<{Z'V9*s 

-f?*Ql, Q2 ^>3f-V»BPi«cj:r>'C«6c. 3>7* 

Stifc* h F7>VA^ I O0>lStft*{fi;TU 

A* 1 3£5I^-C*t \$sVA* 1 OCCjktt&trtNk 

<D*«aR*M;*< *■♦). n>7>-!f l 7 4>3EVi7fti 
El *&E2 *TK£*Wr*MS<J&«>, tffi. *1R 
tf3?24>;W /^Gl , Q2 &*>*WmfflZ<tt*) % 
m2<DA>¥?Z>ALi> C0*ftx^^-fi4>(&T 
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?*Ql , Q2 <Z>*> - *^JB*jfc(0*<i<J>2»3^0 
[0 02 2] 

[BttftRaftfE] 8 2 © 1 4 1**XW}&*2 ■ 3 H 
<Dft*3f < H?Wf) tfJStft&zHS A > t - y > 7s UMfoc 

10 Cr £»iaW>y*£>*Lr ± liMMtNl £*Stfi 

1 A y *Ql cr>* XHIRKftfe&Stt I l 

*©tetctt®»3 l<D««^aje^*5iS3l«E»3 2 
<DSEJ:0 tb#S3 1 CPffi^&L^JU 

CC* 9 , 3 > i 7 tc tt«B3 I «*^3fe«abW* 
ttStl. av^lM 7<0«EEVi7t*B2 < A ) ICtt 
J: 5 ICS&tcm 2 0>^mSE E 2 L t 2 1 * 

20 7'j v7*7Dv/22^^?f2^. 7«J^7D> 

v224>ffl;tySB2 <B) K^*J:5tf«L^jWi:& 
0. ANDr- H2 9<Ddl*<>H2 <D) ecSTcfc^tc 

ni^td r 7 > ^ 2 3 >ic ^ ^> "C n > ^ >^ 

Evi7^*i<?>*f«ffEncau itefl2oci>iBrt 
n. Hciifwsiii&sn^. 
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[ v 7 M ^ - h Maittf^ ] @ 1 <MH8t?US««E« 
3 2 &»ra-<0lttl«E*^A*lt««Ei«4 1 *W 
^6*1. cntfciaRl(D«E^WSS4 0T?J:t«S^ 
rv^o ^^^C. ii*«»WiK^*2<^>tt<»a4 0 

c<?>^m. 77 ^x^-^fflr3>f ; >^3 5^« 

£t\6t*ic. t?~mt<Dlysi>A'? 1 3. 1 4^r 
S««?jfekte*T*o bA^-h^a>7*>-y-3 5 

I KO^^mihK ®2<DX4 - t 8 EffiKC 
^<fc^tclMl aoa2©X^ ■> ^Qi , Q2 «ISl*4 

>»BHt*ffr*. ^fe. cv>um£hi>x. sis 

C>'*2<J>X^^^Ol, Q2(0€«Il, l2t*«l*U 
^KWWStl*. V7h^^-rfln>7 c >-^3 50 
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[ o o 2 4 ] a i osikW^x^jR^w-r 

<2> »2©-Oy*$r>ALp flW^JU^-ODSB 10 
< 3 > LrCr I r ttft'Hf©^* SlCk^X 

&C£#T£. Sffias£<CJ;&;W ^Ql , Q2 <»* 
(4) S y *Qi <&*>)B|^B*l/-^Jb«: 

H&B3 1 vmm?z<»*X'j&nffl&miT* *><dx\ 

? *02 <P*>tJiniCjift£BiiI*. .ft I <7XX ^ ? 9^0 

i<D^>i^^anfcSitt^te^cffl^^^T% m 
i<dz4? *qi te£ brMurr* 

<5> V7 h^^-^ffln>r>^35*tt^«40 

*bh <* n **cb*«i& mm- zci *. 

[0025] 

ltm-V>&^ ft J5/c. @4 

H9*Kfel*XBlK&B20;W*.?Qi . 02 
> . +7(WW-r^ifei60«fl«B»5 0**. E 1 <DB 1 & 
VmZOA-i >?Qi , 02 ^lW#@?5^^lh«g|3 1 
^l^ffy®3 2<i:^^»/c@|&i^--^^nT:c^ 40 

U 2^3>f>tcn. C r2<9i&?® B#«$ I <?> 

(y^> n i^rac^ii^n, «i hc*b 

*>*Lr £ftbT i:X*BNl#tttS£4ra>*o & 
G>TffltoHW««u SiS 1 ± 1 *«INl CDTBi 
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*±T#B**l?l<*. */c, BjfttMIittfttRi <*5T2 

^ ? *Q2 ic&wmztix^Z. *<Mh<D&tm 

[0026] 

[ * 3 a>*teplj ) @ 5 Kttn 3 (^>*fili«^)lsl854*M 2 

^ fx . C <Mm 5 2 0^#j&€?j«Sdttt«S 3 1 K t£ 
[0027] 

[ 4 <^>**fepij ) 13 6 «c« 4 3>*tefB]&ia 5 ^08SiC 3 
ocr>ft#5 3. 54 v 5 5i*>x^-^jf-K5 6i 

[0028] 

[ B 5 <7>*tepi] ) El 7 <P* BM*B 1 Steffi n > r > 

rijiiafe j*c b 2 o>mm^ > ^ > t^c r2 <t 

ffln >^ >if Critc^iJ^^J! t< «cnj: 0 fc'hS^ 
[0029] 

[B6^>*ft«J08cr>B6<^>*ftffl<©BKU. @io 

-C^-So ^«El5«@B6 05i2-^)^>-f'>-9-6 1, 
6 2i2^oy-<3|— F6 3 % 6 4^^^A«. B2<D 

4 ^0X6**^*^2^^$^ -e©T»i 
y*>K«7-3Ktttt<ltva'*. y^3r-K6 3U3B 
2^^>y>7^>ALp OT»i3>f>te 1 ObB^J 

<Dy^5h-K6 3, 6 4CC10«itt$nrc^. 
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3 5>MteS<*n Ml£tf3*2cr>;w ^Oi . Q2 <J> 
[0 03 1] 

[* 8 <*>Hte$ ) m 1 0 8 ^£Jitiffltf>£I»&<* 0 1 £> 
®m>%tmi»4Qt&mWEE»4 1 ifc*5S3 

1 <D&J)X h 7 Vi/X £ 4 2<7>"<-X £*&ar?r £ £ ^ til 

^ci * & e c ©ia i o wsw&i 
urn 4^m8 vmftic <y»m*nfev*> 

[0032] 

[^9o*tei9H3 hi ivmsoMfawmmt. @9 

-^>tt&»4 0<L 1-^(0 h 7 >VA 3? 4 2<£CCJ;^'C7 

X««it»8i*«bfc^. HI 0"Ct*2ofl>it«B4 
Oa. 4 0 b*. 2ooSii€BE«(4 1 a, 41bi; 
2o©^>^^42a. 4 2 D i^J: > 
*3 5#ft«ilttl,-tt,** 0 Mia^»20ttt3B4 
0 a 4 0 bO-ifo>A1jffi*ttZft*ftmfflfiMm 

ST I £tf SI 2 <Z>tfc*2S 4 0a, 40b Oifcti<J> KtM* 

\m\&vn2<o&mm&m4 1 a. 4 1 bccfctssn 

r<,*£ 0 MI c^Sm«BE»4 I a 1 <7>8i£«EV re 
fl£^*, S&2<E>3liI^Ei£4 1 h&m\v>m*W£V 
Rfl<fcO^»*2<DJi*«EVref2€^4. £l£ 
tf*2$>tt«»4 Oa, 4 0 b<DtUAWHt^ti*no 
1MS7 0. 7 1 ±i\l,xm\&Vn2<DY?^i>A*?4 

2 a. 4 2b©^-XK«tfe*VCV<5o ftmfflMHl 
^£or<D.^l£t>'^2©h^>^X£42a. 42 
b I* 3 5 £»t,"Cl6tS4 3a, 4 3 b £/rO 

( 0 0 3 3 ] a i 1 <^)@8SXitj&«a»S^B 1 2 icih 

^ 1 <!>&mmi± V retfiJ; Hi ©IMS 
34 0 a (Dtfi^'CH 1 Q> h 5 > ; > A * 4 2 a > cctc 

*). wi«>i8fii4 3acc:*^<ft[«asib^acn4o 

2 a 4 2 & titter wieb 4 , $ i 
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4 3 a, 4 3 b cop?*tc»*««^*n, C<J>£Ito« 

@R5<*@ 9 i ISl-©ftiJI!»*t> m U X C ^ ♦ 
[003 4] 

[* i oo>*^w] a i zwmmtm 1 1 vmt&D— & 

&$tKMci><DX'&i> <> m*>» b 1 3©Bttrt*. a i 

1 ©HK<D*&i«KlStSRi GtfWKWWMfi h^>x 
10 8 0#*&«<**V C02£#tft(C£ttKifeS8 i £/ro 

r*ac»aStt«8 2A^^n t ttlHMOaRlM-'* 
T>^4 0 b CQ-^^^W^tittitt 8 2 

ti/s^5lA4 3 ^/ror^2^>Sti«Eig(4 i b tam 

%4* i $tik2tlXl>2>* m l 3iCh^X^Q>Hkkm\ 1 

[0 0 3 5 ] m 1 3<^)@8fitCfcC^'C*filt^tiS«EV5 & 
m\<D&mm£Vr»flJ:'>i>l&<tt6£, tUS04Oa 

r>1t3 SOftWjl I b 1 4iC^f J: ^i^itn 
4. **^SUt8EV 5 ^2^>S0l«EVref2J: ( )^iS 

^^T>7 4 0bCc:j:- ? TA«Mrtl*n, mz<ovv 

2 ©SH^E V ref 2 J: 0 4> 3SC 1 ^O'^ 2 <?> V 
7>^M2a, 4 2bO«»a>^t^*WS*ai b 

^. a 1 1 R^a 1 3 4>jHMes#a&, ^4 -a 8 

[0036] 

<. mi\z'x<DW&imfbtit>Q>x-t>z. 

(1) B4. a8^«B»tCfec^4>B5. 06, 

(2 ) ^*^Wcfc^*C^l<^>^>^i7^>XLr «r 

40 l 5W*a >^>^6 1 ^W|ftf^Ci«*^> P 
(3> m<U<<y?>7Zl'ALrlC<mz 

r. Lp &m~V^TiC&®?£±&X'Z& 0 
(4) »2©^>y^5»>ALp *2*««N2 tCIE 

59 «!Wi^tB^©=?r«.«it , <;i, ^^f|^^ 
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Bi&**c - sottff* T,t 6 c ®i&£(ct*Bm»4ft 

>?mt it- 1 i?rt*s**«*i&iKacn^^r'. 20 

<8> Sr2CW>y?:50XLp tRWtt^-e. 311 
£tfl*2e>;U **Ql . Q2 I 30 

Qi . o? <^^>waa>tBfi:®<^)^ ^ k - a (rtih 
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